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samuSaos zogadi daxasiaTeba 
 
samuSaos aqtualuroba. 
eqspluataciis Tanamedrove pirobebSi, rodesac 
gazrdilia matarebelTa masebi da moZraobis siCqareebi 
aqtualur problemad rCeba Tvlebisa da relsebis cveTebis 
sakiTxi.. aRniSnuli problema rkinigzebze aqtualuria mTeli 
msoflios masStabiT da misi gadawyveta kvlavac warmoadgens 
rTul problemas. problemis yvelaze ufro maxasiaTebel sakiTxs 
warmoadgens liandagis arastandartul da mcire radiusian 
ubnebze m)500300 ÷(  “Tvali_relsi” sistemis urTierTqmedebis 
Sedegad warmoSobili relsebis Tavebis gverdiTi waxnagebisa da 
Tvlebis qimebis cveTebi. dadgenilia, rom cveTebis ZiriTad 
wyaroebad iTvlebian Tvlebis qimebis relsebis TavebTan 
kontaqtis mimmarTveli Zalebi, gverdiTi Zalebi, CarCos Zalebi, 
wyvilTvlebis mier gadacemuli Zalebi “relsi-Spalis” meserze, 
Tvlebis qimebis relsebis Tavebze gaqanebis kuTxeebze, 
damuxruWebis dros Casolvis SemTxvevaSi warmoSobili Zalebi, 
inerciis Zalebi da a.S.  
mravaljeradi eqsperimentaluri kvlevebis safuZvelze 
dadgenilia, rom erT-erT ZiriTad energiis wyaros, romelic 
ixarjeba relsebis Tavebis da Tvlebis qimebis gverdiT cveTebze 
liandagis mcire radiusian ubnebze moZraobis dros warmoadgens 
satvirTo vagonis orRerZiani urika _ modeli 18-100. mraval 
sxvadasxva faqtorTan erTad aRniSnul cveTebze gavlenas axdens 
urikis resorebzeda Zelis gverdiTi CarCoebisadmi moZraobis 
winaaRmdegobis ZalTa momentebi, vagonis Zaris gverdiTi gadaxra 
misi quslidan gverdiT sayrdenebze (srialebze) da am dros 
srialebSi warmoSobili xaxunis Zalebi, romlebic qmnian xaxunis 
ZalTa momentebs resorebzeda Zelis mobrunebisas vagonis Zaris 
da urikis gverdiTi CarCoebis mimarT. aRniSnuli metad 
mniSvnelovani problemis gamo sarkinigzo dargis mecnierebi 
mividnen daskvnamde, rom aqtualuria oTxRerZiani satvirTo 
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vagonebis urikebis (modeli 18-100) modernizireba konstruqciuli 
srulyofis TvalsazrisiT. sakiTxis aqtualuroba 
gamomdinareobs iqidan, rom urika xasiaTdeba kvanZebs Soris 
arasakmarisi bmebiT, rac gulisxmobs imas, rom gverdiTi 
CarCoebi, romlebic moTavsebulia wyvilTvlebze ganlagebul 
sabuqse kvanZebze zemodan arasakmarisad arian erTmaneTTan 
dakavSirebulni da didia CarCos mimmarTvelebsa da buqsebis 
korpusebs Soris grZivi da ganivi RreCoebi, rac uaryofiTad 
moqmedebs urikis dinamikaze da Sesabamisad “Tvali-relsi” 
sistemaSi arsebul cveTebze. aqtualurobis erT-erT ZiriTad 
Semadgenel rgols aseve Seadgens urikis resorebzeda Zelze 
ganlagebuli arsebuli konstruqciis horizontaluri yuTisebri 
srialebi, romlebic cnobil mecnierTa kritikuli SefasebiT 
warmoadgenen uvargis konstruqciebs da moiTxoven 
konstruqciul modernizirebas. 
disertaciis mizania evropis, amerikis da ruseTis rkinigzebze 
moZravi satvirTo vagonebis saval nawilebSi gamoyenebuli 
srialebis konstruqciebis safuZvliani gaanalizebiT da 
Semdgomi kvleviT davasabuTod 18-100 modelis orRerZiani savali 
nawilis horizontaluri srialebis Secvlis aucilebloba da 
alternativis saxiT warmovadginoT gansxvavebuli konstruqciis 
sriala. 
sadisertacio Temis kvlevis meTodika dafuZnebulia 
msoflios sxvadasxva qveynebSi gamoyenebuli satvirTo vagonebis 
savali nawilebis konstruqciebSi gamoyenebuli srialebis 
konstruqciebis urTierTSedarebaze, srialas srulyofili 
konstruqciis SemuSavebaze da masSi ganxorcielebuli 
triboteqnikuri procesis gamartivebiT “Tvali-relsi” sistemaSi 
relsebis Tavebis Siga waxnagebsa da Tvlebis qimebSi cveTebis 
Semcirebaze. 
naSromis mecnieruli siaxle 
naSromis siaxles warmoadgens satvirTo vagonis 18-100 
modelis orRerZiani savali nawilis modernizacia, rac 
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gulisxmobs urikis resorebzeda Zelze ganlagebuli arsebuli 
yuTiseburi konstruqciis srialebis Secvlas, TiToeul mxares 
Sewyvilebuli burTula konstruqciis gansxvebuli srialebiT, 
rodesac ganxorcielebul iqneba gamartivebuli triboteqnikuri 
procesi satvirTo vagonis Zaris srialebsa da urikebis aqamde 
arsebul nebismieri modelis srialebs Soris. 
disertaciis praqtikuli Rirebuleba 
warmoebaSi danergvis SemTxvevaSi, urikebis srialebis 
arsebul sxva konstruqciebTan SedarebiT igi garkveulwilad 
xels Seuwyobs Semcirdes cveTebis procesebi Tvlebis qimebsa da 
relsebis Tavebis Siga waxnagebs Soris moZraobis mimmarTveli 
da Tvlebidan gare relsze gadacemuli Zalebis zemoqmedebis 
Semcirebis gamo satvirTo vagonebis moZraobisas liandagis 
mcire radiusian ubnebze, aseve mniSvnelovnad Semcirdeba cveTebi 
TviTon srialas konstruqciaSi, vinaidan praqtikulad 
gamoricxulia srialis xaxuni da Sesabamisad gaizrdeba misi 
saimedooba, xangamZleoba da muSaobisunarianoba, Semcirdeba 
momsaxurebis vadebi, rac dadebiTad aisaxeba sawarmosaTvis da 
mTlianad rkinigzisaTvis ekonomikuri efeqtianobis 
TvalsazrisiT.  
naSromis aprobacia 
sadisertacio naSromis ZiriTadi debulebebi moxsenebuli da 
ganxilul iqna: saqarTvelos teqnikuri universitetis studentTa 
78-e da 79-e Ria saerTaSoriso samecniero-teqnikuri 
konferenciebis sxdomebze (2010, 2011 w.w.); saqarTvelos teqnikuri 
universitetis “vagonmSeneblobis, savagono meurneobis da 
sarkinigzo transportze gadazidvebis procesebis marTvis” # 58 
mimarTulebis sxdomebze (2010, 2011, 2012 w.w.). 
publikacia 
disertaciis masalebis mixedviT gamoqveynebulia 4 samecniero 
naSromi. 
naSromis moculoba da struqtura 
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disertacia moicavs reziumes (qarTul da inglisur enebze), 
Sesavals, literaturis mimoxilvas, Sedegebsa da maT gansjas 
(oTxi TaviT), daskvnas, gamoyenebuli literaturis sias. naSromi 
warmodgenilia 133 nabeWd gverdze, maT Sorisa 7 cxrili da 31 
naxazi. 
naSromis mokle Sinaarsi 
reziumeSi mocemulia naSromis Sesrulebis safuZvelze 
miRebuli ZiriTadi Sedegebi da maTi praqtikuli Rirebulebebi. 
SesavalSi dasabuTebulia Temis aqtualuroba da mokled aris 
gadmocemuli disertaciis arsi. 
literaturis mimoxilvaSi aRiniSnulia mkvlevarTa 
gansakuTrebuli yuradReba cveTebis procesebis mimarT, 
romlebic warmoiSvebian “Tvali-relsi” sistemaSi moZravi 
Semadgenlobis wyvilTvlebis relsebTan urTierTqmedebisas. 
aRniSnuli umniSvnelovanesi problemis garkveulwilad 
mogvarebaSi erT-erTi gadamwyveti roli eniWeba 18-100 modelis 
savali nawilis konstruqciuli modernizirebis kvlevis 
sakiTxebs im mizniT, rom miRebul iqnes ufro srulyofili 
konstruqciis savali nawili, romelic Seamcirebs cveTebs 
Tvlebis qimebsa da relsebis Tavebis Siga waxnagebs Soris, rac 
gaaxangrZlivebs maT saeqspluatacio vadebs. amitomac 
mniSvnelovania, rom kvlevis Catarebis dros gamoyenebul iqnes 
jer kidev adre gamoCenil mecnierTa mier samecniero-kvleviT 
samuSaoTa SesrulebiT miRebuli Sedegebi da Tanamedrove 
uaxlesi miRwevebi. XX saukunis mijnaze vagonebis dinamikis 
sakiTxebis Seswavlasa da kvlevaSi ganuzomlad didi wvlili 
Seitanes msoflioSi iseTma cnobilma specialistebma, rogorebic 
arian: roe, puSi, iubilakeri, kile, vantci, fogeli, mestra, 
pliase, soli, porteri, iakobi, karminski, v.v. maniCevi, k.p. 
koroliovi, a.v. smolianski, v.m. panski, p.a. slitnikovi, i.i. 
nolavi, n.p. petrovi, k.i. ceglinski, a.a. xolodecki, a.m. godicki-
cvirko, a.n. krilovi, s.p. timoSenko da mravali sxvani. SemdgomSi 
msoflios sxvadasxva qveynebis mecnierTa axali Taobebis mier 
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gadaWril iqna mTeli rigi urTulesi problemebi moZravi 
Semadgenlobisa da liandagis urTierTqmedebis rTul dinamikur 
sakiTxebSi. maT ricxvSi arian: v.a. lazariani, a.a. popovi, m.v. 
vinokurovi, m.a. korotkeviCi, i.a. kovaliovi,  m.v. verigo, i.i. 
Celnokovi, v.n. koturanovi, e.p. bloxini, m.m. sokolovi, m.l. 
korotenko, i.p. boronenko, s.v. verSinski, v.d. danilovi, v.d. 
xusidovi, i.a. Saduri, a.a. xoxlovi, f.p. kazancevi, i.k. matrosovi, 
v.m. kazarinovi, i.n. novikovi, o.p. erSkovi, v.v. medeli, x. xaimani, 
n.a. radCenko, d. kalkeri, t. miuleri, f. karteri, i. rokari, a.g. 
bokinsi, d. kalkeri, d. klarki, e. lou, n.k. kuperaideri, d.e. 
xobsi, v.d. meia, k. knote, s.p. kaizeri, da sxvani. aseve liandagisa 
da moZravi Semadgenlobis urTierTqmedebis dinamikur sakiTxebSi 
gansakuTrebuli wvlili miuZRviT mTeli rigi sawavlo da 
samecniero kvleviTi institutebis samecniero koleqtivebs. 
Sedegebisa da maTi gansjis pirveli Tavi Seexeba sarkinigzo 
transportze satvirTo vagonebis evoluciur ganviTarebas. 
satvirTo vagonebSi saval nawilebad urikebis gamoyeneba 
pirdapir iyo dakavSirebuli iseTi aqtualuri sakiTxis 
gadawyvetasTan, rogoric aris didi tvirTamweobis mqone 
satvirTo vagonebis Seqmna, romelTac eqnebaT gazrdili bazebi. 
mZimetonaJian vagonebSi wyvilTvlidan relsebze gadacemuli 
dasaSvebi datvirTvis SezRudvis gamo wyvilTvlebis raodenoba 
dauSvebelia SeizRudos oriT an samiT da garda amisa vagonebis 
Cawera liandagis mcire radiusian ubnebze urikebis gareSe  
rTuldeba. am problemis gadawyveta SesaZlebelia vagonebSi  
urikebis gamoyenebiT, romlebic saSualebas iZlevian vagonebs 
hqondeT wyvilTvlebis saWiro raodenobebi (aranakleb oTxi). 
urika xasiaTdeba mokle baziT, rac vagonebs saSualebas aZlevs 
Tavisuflad Caeweron rkinigzis liandagis mcire radiusian 
ubnebze moZraobisas SedarebiT mcire winaaRmdegobebiT. idealur 
warmodgenaSi vagonebis savali nawilebi unda warmoadgendnen 
rTul avtomatizirebul sistemas regulirebadi parametrebiT 
imisaTvis, rom liandagis konstruqciuli naklovanebebis 
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miuxedavad maRali siCqareebis gaTvaliswinebiT uzrunvelyos 
satvirTo ekipaJebis mdovre svlis saWiro done. satvirTo 
vagonebis arsebuli urikebis konstruqciebi msoflios masStabiT 
jer kidev Sors aris srulyofili sistemisagan, Tumca satvirTo 
vagonSi, rogorc konkretulad aRebuli erTiani maqanikuri 
sistemis iseTi ganuyofeli nawilebi, rogorebic arian savali 
nawilebi warmoadgenen erT-erT Semadgenel wamyvan qvesistemebs 
da maTi Semdgomi konstruqciuli daxvewa da modernizacia, rac 
garkveul xarisxSi miaaxlovebs srulyofil sistemasTan 
sarkinigzo transportze iTvleba erTob aqtualur problemad. 
amitom mecnierTa winaSe dgeba amocana, rom usafrTxoebis erT-
erTi garanti vagonebis savali nawilebi iyos rac SeiZleba 
saimedo, xangamZle da muSaobisunarianobis TvalsazrisiT 
akmayofilebdes yvela saWiro kriteriumebs. mravalricxovani 
eqsperimentaluri kvlevebis, dakvirvebebisa da Catarebuli 
cdebis safuZvelze mecnierebi adastureben, rom satvirTo 
vagonebis moZraobisas 31÷ 33 m/wm rxevebis friqciuli 
STanmTqmelebi 18-100 modelis samelementian urikebSi ver 
uzrunvelyofen gverdiTi CarCoebis sakmaris kavSirebs (bmebs). 
amis gamo Cqarosnuli satvirTo vagonebisaTvis urikebis aRWurva 
kvlav iwyeba specialuri drekadi kavSirebiT da SuasadebebiT 
sabuqse kvanZebSi, ufro zustad e.w. adapterebis gamoyeneba. 
sarkinigzo transportis ganviTarebis TvalsazrisiT 
msoflios  wamyvani  qveynebis  satvirTo vagonebis aRWurva 
yvelaze ufro srulyofili da modernizirebuli savali 
nawilebiT iwyeba centralur resorul CamokidebaSi 
regulirebadi pnevmaturi CamokidebebiT da  sadaveebiani 
kavSirebiT, iseTi mowyobilobebiT romelTa saSualebiTac 
SesaZlebeli xdeba Zaris gverdiTi qanaobis (rxevis) Semcireba, 
rxevebis hidravlikuri STanmTqmelebiT da sxv. mowyobilobebiT. 
Tumca Tanamedrove pirobebSi arc bolo modelis savali 
nawilebi iTvlebian srulyofil da Seucvlel modelebad da 
dResac mimdinareobs mecnierTa didi muSaoba satvirTo vagonebis 
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savali nawilebis konstruqciuli srulyofis TvalsazrisiT, maT 
Soris unda aRiniSnos iaponia, amerikis SeerTebuli Statebi, 
kanada, ruseTi, germania, safrangeTi, inglisi, CineTi, sadac 
ZiriTad mimarTulebad miRebulia axali urikebis konstruirebis 
dros sworad iqnes SerCeuli parametrebi da vagonis Zarasa da 
urikis elementebis dakavSirebis meTodebi da aseve ZiriTad 
mimarTulebad iTvleba radialuri savali nawilebis sqemebis da 
konstruqciebis Seqmna, ra mimarTulebiTac msoflio masStabiT 
gadadgmulia mniSvnelovani nabijebi. 
rogorc satvirTo vagonebis savali nawilebis evoluciuri 
procesi aCvenebs, udidesi muSaoba iqna gaweuli praqtikosTa, 
gamomgonebelTa da mecnierTa mier urikebis konstruqciuli 
srulyofisa da modernizirebis mimarTulebiT, ramac Seqmna 
fundamentaluri baza imisaTvis, rom eqspluataciis Tanamedrove 
pirobebSi sarkinigzo transportze asaSenebel perspeqtiul 
satvirTo moZrav Semadgenlobebze gamoyenebul iqnes 
modernizirebuli an axali modelebis savali nawilebi.  
Sedegebisa da maTi gansjis meore Tavi  rkinigzebis uaRresad 
mniSvnelovan progress msoflioSi, gansakuTrebiT es exeba 
sarkinigzo sainJinro mimarTulebiT maRalganviTarebul qveynebs 
– safrangeTi, germania, iaponia, amerikis SeerTebuli Statebi, 
inglisi, CineTi, kanada, ruseTi da sxv. sadac maRalia 
matarebelTa moZraobis siCqareebi da masebi, xdeba didi 
moculobis mgzavrgadayvanebi da tvirTgadazidvebi da 
Sesabamisad am qveynebSi rkinigzebi xasiaTdebian usafrTxoebis 
maRali xarisxebiT da moZrav Semadgenlobebs SeuZliaT 
praqtikulad daakmayofilon maTdami wayenebuli ZiriTadi 
moTxovnebi, rogorc arsebul pirobebSi aseve sakmaod 
grZelvadian perspeqtivaSic. Sesabamisad ukanasknel xanebSi 
msoflios masStabiT gamoCnda sruliad axali tipis sarkinigzo 
satvirTo moZravi Semadgenlobani, romlebic aRWurvilni arian 
sakmaod srulyofili konstruqciis savali nawilebiT, Tumca es 
ar niSnavs imas, rom problema gadawyvetilia da isini ar 
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saWiroeben Semdgom mecnierul kvlevebs. rac Seexeba TviT saval 
nawilebs aRsaniSnavia Semdegi tipis savali nawilebi: “Barber”, 
“Xoland”, “Bakkei”, “Simington Gold”, “Y25”, “Glochester”, “Raidmaster”, “LF1”, 
“LF25”, “TF25”, “LTF25”, “daimond”, “18-100”, “18-115”, “18-131”, “18-477”, 
“18-194-1”, “Barber S-2HD” “Barber S-2-E”, “Barber S-2-R” (modeli 18-9810) 
“Barber S-2-R” (modeli 18-9855) da sxv., romlebic TavianTi 
parametrebiT xasiaTdebian urTierTmimarT mTeli rigi dadebiTi 
da uaryofiTi mxareebiT rac mniSvnelovania Cveni sakvlevi 
obieqtis  18-100 modelis saval nawilTan SedarebisaTvis, 
romelic Tavis mxriv warmoadgens damoukidebeli qveynebis 
Tanamegobrobis, litvis, latviis, estoneTis da saqarTvelos 
rkinigzaze moZrav oTxRerZian satvirTo vagonebze gamoyenebul 
yvelaze gavrcelebul orRerZian saval nawils, romelic 
konstruqciulad iTvleba sam elementian urikad. 
evropuli qveynebis rkinigzebis satvirTo vagonebis orRerZian 
urikebs Soris mniSvnelovani adgili uWiravs “Y” seriis 
franguli warmoebis saval nawilebs, romelic moicavs 
modelebis did speqtrs da masSi gaerTianebulia Semdegi seriebi: 
Y25, Y21A, Y19, Y25C, Y25CS, Y25CSS, Y25CSi,  Y25CSt, Y25CSSi, Y25RS, Y25RSS, 
Y25RSi, Y25RSSi, Y27C, Y31, Y33, Y35, Y25Lad1, Y25Lad-UiC, Y25Lad1-840, 
Y25LS(S)d1-UiC, Y25XLS, Y25LS(f), Y25LS(S)(f)-K, Y25LS(f)-C,  Y25Lsd, Y25Lsdi, 
Y25Lssd, romelTagan erT-erT gavrcelebul Y25C  tipis urikas 
aqvs sabuqse resoruli Camokideba da H-seburi formis CarCo. 
resoruli kompleqtebi eyrdnobian buqsas korpusis frTebs da 
isini Sedgebian ori cilindruli zambarisagan, romelTac aqvT 
sxvadasxva simaRle, rac qmnis resoruli Camokidebis sixistis 
bixazur maxasiaTebels. TiToeul buqsaze ganlagdeba cvalebadi 
xaxunis mqone rxevebis friqciuli STanmTqmeli, romelic axdens 
vertikaluri da gverdiTi rxevebis dempfirebas. am dros iqmneba 
damabrunebeli momenti, romelic zRudavs wyvilTvlis mimoqnevas. 
RreCos sidide ganivi mimarTulebiT buqsis kvanZSi Seadgens 10 
mm-s. urika aRiWurveba drekadi srialebiT. urikis masa Seadgens 
4200-5000 kg-s. am urikis eqspluatacia dasaSvebia 33 m/wm 
 11
siCqaremde, rac dadebiT Sedegs iZleva, rogorc carieli aseve 
datvirTuli vagonebis SemTxvevaSi. “Y” seriis savali nawilebi 
farTod gamoiyeneba evropis mravali qveynis satvirTo vagonebze. 
kvlevis obieqtTan 18-100 modelis urikasTan SedarebiT franguli 
warmoebis Y25C tipis urikas aqvs grexvaze muSaobis 
TvalsazrisiT ufro xisti CarCo, rac Tavis mxriv amcirebs mis 
mdgradobas moZraobis dros da aseve xasiaTdeba mniSvnelovani 
cveTebiT sabuqse kvanZebSi, rac zrdis mis mimoqneviT moZraobas 
sarelso gzaze. Tumca mTlianobaSi unda aRiniSnos misi mTeli 
rigi upiratesobani masTan SedarebiT. “Y” seriis urikebis 
ZiriTadi teqnikuri monacemebi mocemulia cxril 1-Si.  
amerikis SeerTebul StatebSi satvirTo gadazidvebSi 
gamoyenebuli oTxRerZiani vagonebis udidesi umravlesoba 
aRWurvilia “Barber”-is tipis orRerZiani savali nawilebiT, 
romelic gamoiyeneba 1435 mm siganis rkinigzebisaTvis, sadac 
gansxvavebiT evropuli konstruqciis urikebisa upiratesoba 
nacvlad buqsebisa eniWeba centralur resorul Camokidebas. 
savali nawili xasiaTdeba mTeli rigi dadebiTi TvisebebiT 
rusuli warmoebis (18-100) modelis saval nawilebTan SedarebiT, 
romelic garbenebisa da resursis TvalsazrisiT igi 82 ÷  jer 
aRemateba mis monacemebs. “Barber”-is ZiriTadi teqnikuri 
monacemebi warmodgenilia cxril 2-Si. 
inJiner xaninis konstruqciis 18-100 modelis savali nawilebiT 
aris aRWurvili post sabWouri sivrcis oTxRerZiani satvirTo 
vagonebis udidesi umravlesoba, xolo saqarTveloSi 
praqtikulad 100% aRWurvilia am tipis urikebiT (nax. 1). mis 
ZiriTad kvanZebSi erTiandebian ori wyvilTvala 
gorgolaWsakisrebiani buqsebiT, ori yuTiseburi kveTis mqone  
sxmuli konstruqciis CarCo, centraluri resoruli Camokideba, 
resorebzeda Zeli saqusliT da srialebiT, berketul samuxruWe 
gadacemaSi gamoyenebulia calmxrivi damuxruWebis mqone 




amerikuli warmoebis orRerZiani savali nawili “Barber”-is ZiriTadi 
teqnikuri parametrebi.                cxrili 2 
konstruqciuli siCqare, m/wm 33 
urikis baza, mm. 1800 
urikis masa, t. 4,7 
maqsimaluri RerZuli datvirTva, 
t.Z. 
23,5 
liandagis sigane, mm 1435 
muxruWis saxe xundebiani, Tvlebis fersoebis gorvis 
zedapirebze xundebis Siga mxridan 
dawoliT 
urikis gverdiTi CarCoebi mTlianad Camosxmuli qvemoT Camoweuli 
simZimis centriT, Zlieri bolo 
nawilebiT da resoruli kompleqtis 
gaZlierebuli drekadobebiT 
gverdiTi CarCos mzidunarianoba ZiriTadi mzidi elementi aris qveda 
sartyeli 
grZivi RreCo CarCos gverdiTi 
CarCos korZebsa da adapters 
Soris, mm 
62 ÷  
SekeTebaTSorisi garbeni, km 500000 
vertikaluri RreCo gverdiT 
CarCosa da sabuqse kvanZebs Soris, 
mm 
42 ÷  
sabuqse kvanZi gamoyenebuliaLadapteris sistema 
sakisris saxe kaseturi 
RreCos sidide SeerTebis 
nawilebSi 
mkacrad normirebuli da minimizirebuli, 
eqspluataciaSi kontrols 
daqvemdebarebuli 
resoruli kompleqti cilindruli zambarebi gazrdili 
CaRunviT. orriga, TiToeul mxares 9 
kompleqti friqciuli dempferebis 
gamoyenebiT; CaRunva brutos qveS  
63-dan 110 mm-de 
friqciuli STanmTqmelebi soliseburi, gadaWarbebuli grZivi da 
kuTxuri dacerebebisagan SedarebiT 
gantvirTulia 
resorebzeda Zeli fermis saxis cilindruli saqusliT da 
damatebiTi drekadi Sualeduri 
sayrdeniT 
srialebi gorgolaWebiT, TiToeul mxares TiTo an 
or-ori cali 
resorebzeda Zelis bolo nawili daxrili zedapirebiT cveTamedegi 
zesadebebiT friqciuli solebis 
mosaTavseblad, specialuri 
mimmarTvelebiT, romlebic 
urTierTqmedeben gverdiTi CarCoebis 
mimmarTvelebTan da garantirebulad 
uzrunvelyofen gverdiTi CarCoebis 
gasworebas da gantvirTaven friqciul 
solebs momatebuli grZivi da gverdiTi 
Zalebis zemoqmedebisagan 
mTlianobaSi urikis gverdiTi 




18-100 modelis savali nawilebis gverdiTi CarCoebi 
warmoadgenen sxmul konstruqcias, romlebic ukanasknel xanebSi 
mzaddebian 20ГЛ, 20ФЛ da 20ГФЛ markis foladebisagan nacvlad 
naxSirbadiani 20Л markis foladisa, romlebic Seicaven manganums 
(Г) da vanadiums (Ф). aRniSnuli foladebi xasiaTdebian 
gazrdili dinamikuri simtkiciT. 20ГЛ  da  20ФЛ  markis 
foladisagan damzadebuli detalebis xangamZleoba 30-50%-iT, 
xolo 20ГФЛ markis foladisagan damzadebulisa ki TiTqmis 2-
jer ufro metia, vidre naxSirbadiani foladisagan damzadebuli 
detalebis xangamZleoba. 
urikis ZiriTadi teqnikuri da konstruqciuli parametrebi 
warmodgenilia cxril 3-Si. 
 
nax. 1. orRerZiani savali nawili modeli 18-100 
oTRerZiani satvirTo vagonis 18-100 modelis orRerZiani savali nawilis 
ZiriTadi teqnikuri da konstruqciuli parametrebi. cxrili 3 
 
konstruqciuli siCqare, m/wm 33 
urikis baza, mm. 1850 
urikis masa, t. 4,9 
maqsimaluri RerZuli datvirTva, 
t.Z. 
23,25 
liandagis sigane, mm 14351520 46
+
−  
muxruWis saxe xundebiani, Tvlebis fersoebis gorvis 
zedapirebze xundebis Siga mxridan 
dawoliT 
urikis gverdiTi CarCoebi mTlianad Camosxmuli, bolo nawilebSi 
ganlagebuli sabuqse RiobebiT da 
mimmarTvelebiT Sua nawilSi 
ganlagebuli RiobiT centraluri 
resoruli CamokidebisaTvis 
gverdiTi CarCos mzidunarianoba datvirTvis ganawileba xdeba CarCos 
qveda da zeda sartyelebisa vertikalur 
svetebs Soris  
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grZivi RreCo CarCos gverdiTi 
CarCos korZebsa da buqsas ybebs 
Soris, mm. 
35 
SekeTebaTSorisi garbeni, km. 210000 
vertikaluri RreCo gverdiT 
CarCosa da sabuqse kvanZebs Soris, 
mm. 
nulovani 
sabuqse kvanZi Tavisufali kavSiriT CarCosTan, 
adapteris gareSe  
sakisris saxe gorgolaWiani, ori 
cilindrulgorgolaWiani sakisris 
cxlad formirebiT 
RreCos sidide SeerTebis 
nawilebSi 
ar aris mkacrad normirebuli 
resoruli kompleqti orriga zambarebis Svidkompleqtiani 
ganlagebiT TiToeul mxares 
(SesaZlebelia 6 da 5 kompleqtiani sqemis 
gamoyeneba) CaRunva bruto masis qveS 49 
mm. 
friqciuli STanmTqmelebi soliseburi 
resorebzeda Zeli toli winaRobis koWis saxis, 
cilindruli konstruqciis saqusliT 
srialebi xisti, yuTiseburi 
resorebzeda Zelis bolo nawili daxrili zedapirebiT bolo nawilebSi 
resoruli Camokidebebis friqciuli 
solebis mosaTavseblad, romlebic 
zambarul kompleqtebTan erTad 
gansazRvraven mis mdgomareobas gverdiTi 
CarCoebis mimarT  
mTlianobaSi urikis gverdiTi 
CarCoebis wyvilTvlebis buqsebTan 
SekavSirebis xarisxi 
arasakmarisi, dabali xarisxis 
gabariti  02 – BM 
orRerZiani savali nawili Barber S-2-R  modeli 18-9810 
warmoadgens uaxlesi konstruqciis urikas, romlis gamocdac 
moxda 2010 wels da gaTvlilia RerZul datvirTvaze 23,5 tZ, 
xolo modeli 18-9855 ki RerZul datvirTvaze 25 tZ. urika Barber 
S-2-R damuSavebulia amerikis SeerTebuli Statebis q. CikagoSi 
Standard Car Truck (SCTCO, Wabtec Corporaition, г. Чикаго, США) kompaniis 
sakonstruqtoro biuros bazaze. 
Barber S-2-R  urika damzadda rusuli bazrisaTvis. urika 
warmoadgens Barber-is ojaxis erT-erT saukeTeso models, 
romelsac rogorc cnobilia msoflio parkSi igi sam milionze 
metia da CrdiloeT amerikaSi misi wili aWarbebs 80%-s. axali 
urikis ZiriTad saeqspluatacio upiratesobad iTvleba 
SekeTebaTSoriso garbenis gazrda 500 aTas kilometramde. 
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cveTamedegi elementebis samsaxuris vada 1 milion kilometramde, 
aseve 18-100 modelis urikasTan SedarebiT gazrdilia carieli 
vagonis Tvlebis relsebidan gadasvlis mdgradobis maragis 
koeficienti 30%-mde. gamoyenebulia ra urikaSi proeqtirebis 
Tanamedrove teqnologiebi da maRalxarisxovani komponentebi 
uzrunvelyofen urikis konstruqciis mniSvnelovnad did 
resurss. urika Barber-is arsebiT gansxvavebad iTvleba misi 
dabali Rirebuleba. rogorc ekonomikuri gaTvlebi adastureben 
arsebobis sruli ciklis ganmavlobaSi urika Barber S-2-R-is 
Rirebuleba urikis momsaxurebasa da remontze  77%-iT  ufro  
naklebia  18-100  modelis  urikasTan SedarebiT, rac 
mTlianobaSi rkinigzas aZlevs uaRresad mniSvnelovan 
ekonomikur efeqts. 
Barber S-2-R amerkuli inovaciuri urikis (modeli 18-19810) da 
sakvlevi obieqtis 18-100 modelis urikis teqnikuri 
maxasiaTeblebis urTierTSedareba warmodgenilia cxril 4-Si. 
18-100 da 18-9810 modelis savali nawilebis teqnikuri maxasiaTeblebi. 
cxrili 4 
teqnikuri maxasiaTeblebi urikis modeli da parametrebis 
mniSvnelobebi 
18-100 18-9810 
urikis masa, kg. 4900 4800 
urikis baza (nominalis mixedviT), mm. 1850 1850 
wyvilTvlidan relsebze gadacemuli 
maqsimaluri saangariSo statikuri 





vagonis moZraobis konstruqciuli 





manZili wyvilTvlis RerZis yelebis 
centrebs Soris 
2036 2036 
manZili gverdiTi srialebis grZiv 
RerZebs Soris, mm. 
1524 1524 
Tvlis diametri gorvis wris mixedviT, 
mm. 
957 957 
manZili relsebis Tavebis donidan 
saquslis sayrden zedapiramde, mm. 
_ Tavisufal mdgomareobaSi 












CaRunvis sxvaoba cariel da 
datvirTul vagonebs Soris, mm. 
42 51 
resoruli Camokidebis saangariSo 
statikuri CaRunva, mm. 









_ datvirTuli vagonis qveS (vagonis 





gverdiTi srialebi xisti, RreCoTi zambaruli 
drekadi 




kaseturi sakisris adapteri buqsa cveTamedegi 
Tujis adapteri 











friqciuli Tamasa Sedgenili 30ХГСА 
foladis 
masalisagan 
mTliani У9,  У10 
foladisagan 
samsaxuris vada, weli 30 32 
SekeTebaTaSorisi garbeni, aTasi km. 110 500 
amerikuli urika Barber S-2-R modeli 18-9855 da rusuli 
warmoebis urika 18-194-1-is teqnikuri maxasiaTeblebis 
urTierSedareba warmodgenilia cxril 5-Si. 
18-194-1 da Barber S-2-R modeli 18-9855 urikebis ZiriTadi parametrebi. cxrili 5  
teqnikuri maxasiaTeblebi urikis modeli da parametrebis 
mniSvnelobebi 
18-194-1 18-9855 
urikis masa, kg. 4960 5000 
urikis baza (nominalis mixedviT), mm. 1850 1850 
wyvilTvlidan relsebze gadacemuli 
maqsimaluri saangariSo statikuri 





vagonis moZraobis konstruqciuli 





manZili wyvilTvlis RerZis yelebis 
centrebs Soris 
2036 2036 
manZili gverdiTi srialebis grZiv 
RerZebs Soris, mm. 
1524 1524 
Tvlis diametri gorvis wreze mm. 957 957 
manZili relsebis Tavebis donidan 
saquslis sayrden zedapiramde, mm. 
_ Tavisufal mdgomareobaSi 












CaRunvis sxvaoba cariel da 
datvirTul vagonebs Soris, mm. 
63 55 
resoruli Camokidebis saangariSo 
statikuri CaRunva, mm. 
_ carieli vagonis qveS (vagonis tara 
21 t.) 
_ datvirTuli vagonis qveS (vagonis 












resoruli Camokidebis xvedriTi 
cveTis koeficienti, mm. 
_ carieli vagonis qveS (vagonis tara 
21 t.) 
_ datvirTuli vagonis qveS (vagonis 








































friqciuli Tamasa Sedgenili 30ХГСА 
foladis 
masalisagan 
mTliani У9,  У10 
foladisagan 
samsaxuris vada, weli 32 32 
SekeTebaTaSorisi garbeni, aTasi km. 150 500 
rogorc teqnikuri parametrebis urTierTSedareba adasturebs 
18-100 da 18-194-1 modelis rusuli warmoebis savali nawilebis 
teqnikuri parametrebi mniSvnelovnad CamorCebian Sesabamisad 
Barber S-2-R (modeli 18-9810) da Barber S-2-R (modeli 18-9855) 
modelis savali nawilebis teqnikur parametrebs. 
Sedegebisa da maTi gansjis mesame TavSi sqematurad 
SemoTavazebulia satvirTo vagonis yvelaze universaluri tipis 
–daxuruli satvirTo vagonis Zaris urikebTan SeerTebis 
dinamikuri sistema (nax. 2), radganac dinamikur zemoqmedebaTa 
udidesi nawili, romelic moqmedebs oTxRerZian satvirTo 
vagonebze warmoiSvebian 18-100 modelis orRerZiani savali 
nawilebidan.. satvirTo vagonis Zara urikebs yovelTvis eyrdnoba 
satabike Zelis qusliT resorebzeda Zelis saqusleSi, e.i. sruli 
datvirTvis gadacema Zaridan xorcieldeba uSualod TiToeuli 
urikis resorebzeda Zelis saqusleSi. sqemis mixedviT Zaris 
urikebTan SeerTebisas dinamikaSi Zaram SeiZleba Seasrulos 
rxeviTi moZraobebi sivrciTi koordinatebis X, Y, Z 
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mimarTulebiT da kuTxuri gadaadgilebani vertikalur sibrtyeSi 
,ϕ β  da γ  kuTxeebiT. amasTan erTad vagonis Zaris simZimis O 
centri dinamikaSi X, Y, Z RerZebis mimarT horizontaluri da 
vertikaluri mimarTulebebiT virtualurad gadanacvldeba 
garkveuli cvalebadi eqscentrisitetebiT, romelTa sidideebic 
ganisazRvreba urikis tabikis ZarasTan SeerTebisas warmoSobili 
RreCoTi    (romelic  cveTebis  gamo  eqspluataciaSi  icvleba),  
resorebzeda Zelis ganivi gadaxriT (gadanacvlebiT) zambarebze 
da  Zaris  xtunviTi  moZraobis  sididiT  urikis  mimarT,   rac 
damokidebulia resoruli Camokidebis CaRunvaze. am dros adgili 
eqneba simZimis centris rxevebs vertikalur sibrtyeSi 1ϕ  kuTxiT 
da horizontalur sibrtyeSi X RerZis mimarT 1γ  kuTxiT, xolo Y 
RerZis mimarT 1β  kuTxiT. SeerTebis im adgilSi, sadac Zara 
qusliT eyrdnoba resorebzeda Zelis saqusles warmoiSveba 
xaxunis momenti xax.s.M  da xaxunis Zalebi xax.s.F . Zaris satabike 
Zelis da resorebzeda Zelis srialebis kontaqtisas warmoiSveba 
xaxunis momenti xax.sr.M  da xaxunis Zalebi xax.sr.F . 
 
nax. 2. daxuruli satvirTo vagonis Zaris 18-100 modelis saval nawilebTan 
SeerTebis erTiani dinamikuri sistema 
rac Seexeba urikis gverdiTi CarCoebis buqsebis korpusebTan 
SeerTebis adgilebSi moZraobis procesSi warmoiSveba xaxunis 
momenti xax.b.M  da xaxunis Zalebi xax.b.F . uSualod centralur 
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resorul CamokidebaSi ki realizdeba xaxunis momenti xax.c.M  da 
xaxunis Zalebi xax.c.F . Zaris da urikis sayrdeni elementebis 
urTierTqmedeba liandagis marjvena mogezulobis mrudSi 
warmoSobili vagonis bruto masiT warmodgenilia nax. 3-ze, 
sadac 1 - aris vagonis Zara; 2 – urikis resorebzeda Zeli; 3 – 
Zaris satabike Zelis qusli; 4 – urikis resorebzeda Zelis 
saqusle; 5 – Zaris satabike srialebi; 6 – urikis resorebzeda 
Zelis srialebi. rogorc sqemidan Cans vagonis moZraobisas 
liandagis mrud ubanze adgili aqvs Zaris gadaxras saqusleSi, 
ris gamoc igi eyrdnoba Tavisi srialebiT urikis srialebs da 
gadascems maT datvirTvis garkveul nawils, ris gamoc 
srialebis kontaqtis adgilebSi realizdeba xaxunis momenti da 
xaxunis Zalebi. datvirTvis gadacemis aseTi saxe warmoadgens 
qusli-saqusle-srialebis sayrden sistemas. 
 
nax. 3. Zaris urikaze dayrdnobis principialuri sqema vagonis  
moZraobisas mrudSi 
satvirToLvagonisL umniSvnelovanes LdinamikurL qvesistemad 
iTvlebaL Zaris urikebTanL dayrdnobisL qvesistema, romelic 
Cveulebrivad Sesruldeba qusli-saqusle-srialebi qvesistemis 
saxiT. mravalmxrivi Teoriuli da eqsperimentaluri  
dakvirvebebiT  damtkicebulia, rom 18-100 modelis urikaSi 
gamoiyenebuli arsebuli primitiuli yuTisebri konstruqciis 
srialebi (nax. 4), romlebic swrafad cveTadia da warmoadgenen 
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Tvlebisqimebis da relsebis Tavebis gverdiTi cveTebis 
warmoSobis erT-erT mniSvnelovan wyaros. (srialas ZiriTadi 
teqnikuri monacemebi mocemulia cxril 6-Si).  
18-100 modelis savali nawilis srialas ZiriTadi teqnikuri parametrebi.               
cxrili 6 
parametrebi ZiriTadi zomebi, masa da 
dasamzadebeli masala 












srialas masa, kg. 4,48 
srialas xufis dasamzadebeli masala foladi 3 
 
eqspluataciisas srialebs Soris arsebuli sazeTi masalis 
swrafad mocilebiT warmoiqmneba mSrali triboteqnikuri 
procesi da vagonis liandagis mrud ubanze moZraobisas 
SesaZlebelia adgili hqondes Casolvis movlenas srialebs 
Soris, ramac ukontrolod SeiZleba gazardos mimmarTveli da 
gverdiTi Zalebi, romlebsac Rebuloben gare relsebi (gare 
Zafebi). garda aRniSnulisa aris SemTxvevebi rodesac Zarisa da 
savali nawilebis horizontaluri srialebis Casolvis gamo 
maSin, rodesac satvirTo vagonis Zaris srialebsa da or saval 
nawilSi ganlagebul srialebs Soris RreCo diagonalze   xdeba   
nulovani   e.i.   rodesac   vagonis  Zaris horizontaluri 
diagonaluri srialebi mTlianad daeyrdnoba savali nawilebis 
resorebzeda Zelebze ganlagebul horizontalur diagonalur 
srialebs, maSin SeiZleba vagoni saerTod gadavides (amovardes) 
relsebidan. aqedan gamomdinare SesaZlebelia adgili hqondes 
Tvlebis da relsebis mwyobridan gamosvlas. aRniSnuli movlena 




nax. 4. 18-100 modelis urikaSi gamoyenebuli yuTisebri    
konstruqciis sriala 
evropisa da amerikis SeerTebuli Statebis satvirTo moZravi 
SemadgenlobebisaTvis gamoyenebul saval nawilebSi (Y-25, Y-31, Y-
33, TF-25, LTF-25, Barber, Swing motion II  da sxv.) mTlianad 
aRmofxvrilia 18-100 modelis urikisaTvis maxasiaTebeli 
srialebi da maTSi ZiriTadad gamoyenebulia cilindruli 
gorgolaWebiani an drekad-friqciuli srialebi. 
ZiriTadi sazRvargareTuli firmebi, romlebic amuSaveben da 
uSveben satvirTo vagonebis srialebs internetis monacemebze 
dayrdnobiT warmoadgenen staki, barberi, simington-goldi da 
maieri.  
stakis firmis srialebis gaanalizebis safuZvelze SegviZlia 
davaskvnaT, rom isini warmoadgenen yuTiseburi formis 
konstruqciebs, sadac Cveulebrivi cilindruli gorgolaWebi 
ganTavsebulni arian Tavisufal mdgomareobaSi, romelTac yuTSi 
SeuZliaT ganaxorcielon mxolod winsvliTi an ukusvliTi 
moZraoba. maTi mTavari amocanaa SezRudon satvirTo vagonis 
Zaris gadaxris kuTxe resorebzeda Zelis mimarT da 
uzrunvelyon urikis mobruneba misi Caweris dros liandagis 
mrud ubanze gorgolaWiani sayrdenebis xarjze. imave firmis mier 
SemdgomSi damuSavebuli da warmoebaSi gaSvebul iqna SedarebiT 
rTuli konstruqciis sriala  romlis ZiriTad konstruqciul 
Semadgenel elementebs warmoadgenen yuTi, romelSic ganTavsdeba 
sami elastomeruli sadebi da ori xisti Canadgami. am 
SemTxvevaSi satvirTo vagonis Zaris srialebi mudmivad exebian 
elastomerul sadebebs da garkveulwilad kumSavs maT da amiT 
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srialas SeZenili aqvs drekadi funqcia. vinaidan elastomers 
aqvs xaxunis dabali koeficienti sriala umniSvnelod zrdis 
xaxunis moments, romelic ewinaaRmdegeba urikebis mobrunebas 
liandagis mrud ubnebze. xisti Canadgamebis arseboba, romelnic 
garkveuli RreCoTi arian dacilebulni vagonis Zaris 
srialebTan uzrunvelyofen Zaris kuTxuri gadanacvlebis 
amplitudas resorebzeda Zelis mimarT. garda amisa imave firmis 
mier warmodgenilia sriala gorgolaWiani SemzRudveliT da 
drekad-madempfirebeli meqanizmiT, romelic Sedgeba soliseburi 
Canadgamisagan, elastomeruli sadebebiT, romelic uzrunvelyofs 
drekad-madempfirebel moqmedebas vagonis Zaris gadaxraze da 
zrdis xaxunis moments, urikis mimoqneviTi rxevebis Casaqrobad. 
aRniSnuli srialas drekad-madempfirebeli meqanizmi moiTxovs 
zust Casmas da regulirebas, rac damokidebulia mis ganlagebaze 
ama Tu im tipis vagonze da arsebiTad aris damokidebuli 
saeqspluatacio pirobebze, vinaidan am srialaSi realizdeba 
rxevebis friqciuli STanmTqmelis gansakuTrebuli saxe. misi 
parametrebi Cveulebrivad SeirCeva siCqaris viwro diapazonSi 
miRebuli efeqturi muSaobis gaangariSebis meTodikiT, aseve 
datvirTvebisa da gzis mdgomareobaze damokidebulebiT, sadac 
gaiTvaliswineba aramarto vagonis maxasiaTeblebi aramed urikis 
resorul CamokidebaTa parametrebic.  
firma barberis warmoebis srialebi  iTvlebian gorgolaWian 
srialebad da stakis firmis msgavsi konstruqciis srialebisagan 
gansxvavdebian yuTis konstruqciiT, gorgolaWebiT, sayrdeni 
SuasadebebiT da sxv. isini ganekuTvnebian xist srialebs, 
romlebic zRudaven Zaris kuTxur gadaxrebs da xels uwyobs 
urikis Caweras liandagis mrud ubanze. yuradRebas iqcevs firma 
simington-goldis srialebi, romelTa Taviseburad iTvleba misi 
sayrdeni zedapirebis mudmivi SekumSva vagonis Zaris srialasTan 
rezinuli Canadebis meSveobiT. rogorc Cveulebrivi drekadi 
sriala is uzrunvelyofs Zaris garkveul damabrunebel moments 
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da xaxunis gazrdil moments urikis mimoqneviTi rxevebis 
Caqrobis mizniT.   
rusuli warmoebis 18-131 modelSi gamoyenebulia drekad-
friqciuli, xolo 18-194-1-Si da 18-578-Si drekad-friqciuli  an 
kombinirebuli drekad-gorgolaWiani  konstruqcia. gorgolaWi 
warmoadgens Zaris gverdiTi gadaxris saboloo SemzRudvels. 
mTlianobaSi ki srialebis konstruqciuli evolucia moicavs 
srialebs Camosxmul daxurul an Ria yuTSi ganlagebuli erTi 
an ori cilindruli gorgolaWiT, metaluri sayrdenebiT 
poliureTanis CanarTebTan erTad, elastomeruli, kombinirebuli 
konstruqcia gorgolaWiT da elastomeriT da sxv.  
Sedegebisa da maTi gansjis meoTxe Tavi Catarebuli kvlevebi 
praqtikulad adasturebs, rom sadisertacio naSromSi 
warmodgenili satvirTo vagonis orRerZiani savali nawilis 
sriala konstruqciulad warmoadgens sruliad gansxvavebul 
konstruqcias da misi analogi arcerT saliteraturo an 
internet wyaroebSi ar moipoveba. rogorc zemoT aRvniSneT 
amerikuli warmoebis Barber-is tipis yvelaze gavrcelebuli 
urikis modelSi srialebSi gamoyenebulia or-ori Sewyvilebuli 
cilindruli gorgolaWi. am SemTxvevaSi Zaris dayrdnobisas 
srialaze misi winsvliTi moZraobis dros sruldeba gorviTi 
xaxuni, xolo ganivi gadanacvlebisas, romlebic warmoiSvebian 
vagonebis ganivi rxevebis dros swarmoebs srialis xaxuni. e.i. am 
SemTxvevaSi adgili aqvs ori saxis triboteqnikur process – 
gorviT da srialis xaxunebs. maSasadame TviTon gorgolaWs am 
SemTxvevaSi SeuZlia ganaxorcielos mxolod brunviTi moZraoba 
X RerZis mimarT. 
SemoTavazebul axali konstruqciis srialaSi burTulas 
SeuZlia ganaxorcielos sami saxis brunviTi moZraoba X, Y  da Z 
RerZebis mimarT da Sesabamisad mas sivrciT koordinatTa 
sistemaSi eqneba sami Tavisuflebis xarisxi da samive mxolod 
brunviTi (yvela winsvliTi moZraoba misTvis SezRudulia). 
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srialas warmodgenili konstruqcia (nax.L5), (nax.6)  
iTvaliswinebs specialur yuTs, romelic Sedgeba ori 
nawilisagan – qveda nawili anu srialas Ziri, sadac specialur 
RarebSi   Caewyoba   burTulebi    da   zeda nawili,  romelic 
asrulebs  xufis   movaleobas  da SuasadebTan erTad  magrdeba  
6 WanWikiT  zomiT 12M  srialas Zirze moWril 2012×M  mm. 
kuTxvilebSi. saxuravis zemoT burTulebi amoweulia 
daaxloebiT 1/3-ze meti nawiliT im mizniT, rom isini ar 
amovardnen TavianTi budeebidan. burTulebi warmoadgenen Zaris 
bolo SemzRudvel elementebs, romlis qvemoTac igi veRar 
gadaadgildeba, e.i. burTulebi gauresorebelia. srialas 
ZiriTadi gabarituli zomebi emTxveva arsebuli yuTiseburi 
modelis srialas zomebs kerZod: sigrZe 32234
+




−  mm. 
da simaRle srialas Ziridan budeebidan amosuli burTulebis 
zeda wertilebamde 3276
+
−  mm. budeebSi ganTavsdeba sazeTi masala 
cveTebis da xmauris Semcirebis mizniT. warmodgenili sriala 
arsebiTad Seamcirebs cveTebs aramarto uSualod srialebSi  
aramed  nebismier  sxva  zemoxsenebul  srialas 
konstruqciasTan SedarebiT igi Seamcirebs moZraobis 
mimmarTveli da gverdiTi Zalebis zemoqmedebas Tvlebis qimebisa 
da relsebis Tavebis Siga waxnagebs Soris, rac mniSvnelovnad 
Seamcirebs Sesabamisad cveTebis Sedegebs, romlebic gamowveulia 
18-100 modelis savali nawilebiT. warmodgenili sriala 
SesaZlebelia aseve Sesruldes kombinirebul variantSi 
elastomerTan da SemzeT mowyobilobasTan erTad, rac met 
simdovres SesZens vagonis svlas da Seamcirebs urikebis 
zigzagur moZraobas Zaris ganivi gadanacvlebebis Semcirebis 
gamo. 
srialas ZiriTad dadebiT Tvisebad sxva konstruqciebTan 
SedarebiT unda CaiTvalos is Tviseba, rom masSi nacvlad ori 
saxis xaxunisa – gorvis da srialis, xorcieldeba erTi saxis 
xaxuni – gorviTi xaxuni. e.i. am SemTxvevaSi gamartivebulia 
triboteqnikuri procesi da cveTebi mniSnelovnad Semcirdeba 
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srialas konstruqciaSi. amasTanave konstruqciis mTavar 
Rirsebad unda iqnes miCneuli, rom Zarisa da urikis srialebs 
Soris arsebuli nominaluri RreCos minimumamde Semcirebisas, 
maSin, rodesac ori urikis diagonalze Zara dajdeba srialebze 
ar moxdeba Zaris gaWedva srialebze da vagonis Cavardna 
liandagis mrud ubnebSi, rac amJamad arsebuli yuTiseburi 
konstruqciis srialebis SemTxvevaSi xdeba gansakuTrebiT   
maSin,  rodesac   moxaxune   zedapirebs  Soris mTlianad 
mocilebulia sazeTi masalis fena da xorcieldeba mSrali 






nax. 5. axali konstruqciis sriala 
 
 
nax. 6. axali konstruqciis sriala 
daSlil mdgomareobaSi 
sadisertacio naSromSi warmodgenili srialas axali 
konstruqcia cxadyofs, rom satvirTo vagonis Zaris satabike 
Zelze ganlagebul horizontalur srialebsa da urikis 
horizontalur srialebs Soris vagonebis moZraobisas liandagis 
mrud ubnebze swarmoebs gorviTi xasiaTis triboteqnikuri 
procesi.  
konkretuli SemTxvevisaTvis vagonis Zaris srialadan urikis 
srialaze mosuli datvirTva da maT Soris ganviTarebuli 
procesi sqematurad SeiZleba warmodgenili iqnes nax. 7-is 
Sesabamisad. rogorc sqemidan Cans vagonis Zaris srialadan 
urikis srialaze moqmedebs normaluri Zala Fn.Z.,  romelic 
nawildeba or burTulaze   
Fn.sr.=Fn.1+ Fn..2                    (1) 
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srialas calkeul burTulaze moqmedeben gorvis xaxunis Zala 
Fg.x.sr., romelic Tavis mxriv nawildeba TiToeul burTulaze Fg.x.1 
da Fg.x.2 Sesabamisad mTlianad srialaze 
Fg.x.sr.= Fg.x.1+ Fg.x.2                (2) 
analogiurad iqneba burTulebis mamoZravebeli Zalebis 
SemTxvevaSi mTlianobaSi srialas burTulebis mamoZravebeli 
Zala aRvniSnoT Fm.Z.sr. da Sesabamisad pirvel burTulaze Fm.Z.1 da 
Fm.Z.2, maSasadame 
Fm.Z.sr.= Fm.Z.1+ Fm.Z.2                 (3) 
wonasworobis piroba moiTxovs, rom vagonis Zaridan 
burTulebze mosul normaluri Zalebis tolqmedi da 
mamoZravebeli Zalebis tolqmedi iyos erTmaneTis toli. e.i. 
Fg.x.sr.= Fm.Z.sr.    (4) 
arsebiTad am SemTxvevaSi gansakuTrebuli roli eniWeba 
srialas burTulebis mamoZravebel momentebs, kerZod TiToeuli 
burTulisaTvis  igi  toli  iqneba  mamoZravebeli Zalis 
namravlisa burTulis radiusze, xolo mTlianad srialebisaTvis 
mamoZravebeli momenti toli iqneba: 
Msr.=Fm.Z.1R+ Fm.Z.2R=R(Fm.Z.1+ Fm.Z.2) =R(Fg.x.1+Fg.x.2)                (5) 
srialas mamoZravebeli momentis gawonasworeba moxdeba 
gorvis xaxunis ZaliT, romelic ganisazRvreba xaxunis 
koeficientis namravliT Zaris srialaze mosul normalur 
Zalaze: 
           n.sr.g.x.g.x.sr. FfF ⋅=               (6) 
pirobiTad miviCniT, rom srialas rogorc pirvel aseve meore 
burTulaSic gorvis xaxunis koeficientebis mniSvnelobebi 
nebismier konkretul SemTxvevaSi erTmaneTis tolia. aqedan 
gamomdinare gorvis xaxunis koeficienti warmoadgens 
mamoZravebeli momentebis jamis fardobas srialaze moqmed 
normalur ZalasTan: 









)()( 2..+=+=        (7) 
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saidanac mTlianad srialis gorvis xaxunis Zala toli iqneba 




)( 2.+⋅= n.1g.g.x.sr.             (8)   
vinaidan konstruqciaSi gamoyenebulia sazeTi masala 
burTulebis brunvis dros xaxunis koeficienti TavisTavad 
damokidebuli iqneba zeTis fenebs Soris warmoSobili 
winaaRmdegobis Zalebis daZlevaze, amitom srialaSi unda SeirCes 
iseTi konsistenturi sazeTi masala, rom burTulebs TavisTavad 
SeeZloT masSi brunva.   
“Zaris sriala-urikis sriala” sistemis muSaobisas moxaxune 
zedapirebis mcire Sexebis dros adgili aqvs adheziur movlenas, 
e.i. am SemTxvevaSi adgili aqvs zedapirul zemoqmedebebs, xolo 
maSin, rodesac didia vagonis Zaris dawola srialas 
burTulebze SesaZlebelia adgili hqondes ufro rTul 
movlenebs, romelic aisaxeba koheziur procesSi, e.i. adgili 
eqneba burTulas SigniT movlenebs,  Tumca koheziuri  Zalebi am  
 
nax. 6 urikis burTulebian horizontalur srialaSi gorvis xaxunis 
warmoSobis sqema srialas dinamikuri  datvirTvis dros liandagis mrud 
ubanze 
SemTxvevaSi ewinaaRmdegebian Siga deformaciebs da SesaZlebelia 
moxdes burTulebis zedapirebis agleja, rac gansakuTrebul 
pirobas uyeneben burTulebis dasamzadebel masalebs. Sesabamisad 
mizanSewonilad migvaCnia gamoyenebuli iqnes maRali simtkicis 





foladebis qimiuri Semadgenloba               cxrili 7 
foladis sasakisre masalebis Seswavlis safuZvelze varCevT 
ШХ4 markas, romelic saSualebas iZleva gaizardos burTulebis 
muSaobis saimedooba da xangamZleoba. am SemTxvevaSi 
vsargeblobT Termuli damuSavebis axali meTodiT, rac 
gulisxmobs zedapiruli wrTobis meTods foladis siRrmiseuli 
induqciuri gaxurebiT, rac saSualebas iZleva miviRoT 
burTulas reglamintirebul siRrmeSi mTlian kveTebSi 
wrTobisaTvis sakmarisi xarisxi. burTulebi aseTi Termuli 
damuSavebis Sedegad miiReben mtkice cveTamedeg zedapirul fenas 
ganivi kveTis mTel perimetrze, romelsac eqneba sisale 
HRC6258 ÷  35,2 ÷  mm. siRrmeze da aseve isini iqnebian 
ganmtkicebulni, oRond eqnebaT siblantis sakmarisi maragi 
SuagulSi sisaliT HRC4035 ÷ . SerCeuli foladi, romelsac 
viyenebT srialas konstruqciaSi burTulebis dasamzadeblad 
diametriT ø60  mm. xangrZlivi periodis ganmavlobaSi 
dazianebaTa gareSe gauZlebs Zaris srialebidan gadacemul 
maqsimalur datvirTvebs, rac SeiZleba movides vagonis 
moZraobisas liandagis mrud ubnebze. 
naSromSi Camoyalibda Semdegi daskvnebi:  
-Sesrulebuli samuSaos safuZvelze dabejiTebiT SeiZleba 
iTqvas, rom sadisertacio naSromSi dasmuli sakiTxi aqtualuria 
da satvirTo vagonebis 18-100 modelis orRerZiani savali 
nawilebis srialebis arsebuli konstruqciebi saWiroeben 
aucilebel modernizacias; 
-warmodgenil srialaSi gamartivebulia triboteqnikuri procesi 
vagonis Zaris horizontalur srialebsa da urikis 
horizontalur srialebs Soris, kerZod am SemTxvevaSi 
xorcieldeba mxolod gorviTi xaxuni da burTulebs moZraoba 
foladis 
marka 
elementebis Semcveloba, % ara umetesi 
C Mn Si Cr S da P  Ni Cu 
ШХ15 0,95...1,10 0,20...0,40 0,17...0,37 1,30...1,65 0,02...0,027 0,30 0,25 
ШХ15СГ 0,95...1,10 0,90...1,20 0,40...0,65 1,30...1,65 0,02...0,027 0,30 0,25 
ШХ15СГШ 1,01 1,10 0,52 1,50 0,008...0,0007 0,21 0,20 
ШХ4 0,95...1,05 0,15...0,30 0,15...0,30 0,35...0,50 0,02...0,027 0,30 0,25 
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SeuZliaT OXYZ sivrciTi sakoordinato RerZebis X, Y  da Z  
RerZebis mimarT ganaxorcielon mxolod brunviTi moZraobebi, 
ris gamoc sistema daxasiaTdeba sami Tavisuflebis xarisxiT 
(winsvliTi moZraobebi ar xorcieldeba); 
-vinaidan burTulebs SeuZliaT sivrciT koordinatebSi yvela 
RerZis mimarT brunviTi moZraobebis ganxorcieleba praqtikulad 
gamoricxulia Zaris srialebze diagonalurad dajdomis 
SemTxvevaSi adgili hqondes Zaris urikis srialaze gaWeqvas 
(Casolvas), rasac adgili aqvs arsebuli konstruqciis urikis 
srialebis urTierTqmedebisas Zaris srialebTan da ramac 
SeiZleba gamoiwvios vagonis relsebidan amovardna liandagis 
mcire radiusian mrud ubnebze moZraobis dros; 
-warmodgenili srialas konstruqcia warmoadgens siaxles da 
misi analogi arcerT saliteraturo da internet monacemebSi ar 
moipoveba; 
-samuSaos praqtikul Rirebulebad unda CaiTvalos, rom misi 
warmoebaSi danergvis SemTxvevaSi, srialebis arsebul sxva 
konstruqciebTan SedarebiT garkveulwilad xels Seuwyobs 
Semcirdes cveTebis procesebi Tvlebis qimebsa da relsebis 
Tavebis Siga waxnagebs Soris mimmarTveli da Tvlebidan gare 
relsze gadacemuli Zalebis zemoqmedebis Semcirebis gamo 
gansakuTrebiT maSin, rodesac vagonebi moZraoben liandagis 
mcire radiusian ubnebze; 
-mniSvnelovnad Semcirdeba cveTebi TviTon srialas 
konstruqciaSi, vinaidan praqtikulad gamoricxulia srialis 
xaxuni da Sesabamisad gaizrdeba misi xangamZleoba da 
muSaobisunarianoba, Semcirdeba momsaxurebis vadebi, rac 
dadebiTad aisaxeba sawarmosa da mTlianad rkinigzis 
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Abstract 
Rail transport plays an important role in our country's economic growth. In 
freight traffic are used according for the later structures and modern requirements 
rolling stocks that are moving on the foreign railways and carried out international 
traffic. Widely is known that on railways are moving having large masses and length 
trains, which are interacting with rail track and in accordance takes place of intense 
deterioration between rolling stock running gears driving wheel-pairs flanges and rail 
heads internal surface area. Integrally they constitute the "wheel - rail" system and it is 
considered as a unified mechanical system. The problem of deterioration between 
wheel’s flanges and rail heads internal surface area represents the problem of all 
countries railways that are characterized by a high topicality. For the mentioned issue 
was dedicated lot of highest level international conferences. By lot of researchers was 
 32
put on the agenda causes of originated in the "wheel - rail" system intensive 
deteriorations and accordingly are outlined the certain measures of prevention. 
As a result of the numerous experimental observations, it is estimated that as 
one of the main sources of originated at track and rolling stock interaction 
deterioration are considered two-axles running gears of freight rail-cars model 18-100. 
As significant disadvantage of mentioned three-element running gear is considered its 
non-sufficient level of connection between the constituent elements and the located on 
truck bolster horizontal bearers that structurally represents box-shaped model and 
practically is confirmed that they are considered as obsolete and faulty structure. The 
mentioned unit was in interaction with rail-car’s body's horizontal bearers at its 
movement on track curvilinear sites. Therefore, at the cars factorial production and 
repair would be kept nominal value of clearances that is reducing during operation 
process and requires control. Besides the above mentioned, when lubricating material 
between car truck and rail-cars body’s is removed as a result of inter-friction, takes 
place a dry friction instead of wet friction, and when there is such a case, that the 
located on the tail-car’s body’s diagonal bearers and the car truck’s diagonal bearers 
would be supported to each-another, is possible to occurred rail-car’s dropping on rail 
that represents the very undesirable process for railway and relocation of rail-cars on 
rail track is related not only to the application of equipment, but also with significant 
economic losses. In addition current box-shaped bearers are influenced on 
deterioration process of constituent elements of "wheel - rail" system. Accordingly the 
objective of work is to develop the new structure horizontal bearer. 
On the deeply analysis of applied in the running gears of various model 
freight rolling stock of U.S., Japan, Canada and European countries bearers is 
developed completely new structure of bearing, the conducted researches practically 
confirms that presented in the dissertation work freight rail-car two-axle running 
gear’s bearing represents the a totally different separate structure and its analogous 
will not be found in any literary or Internet sources. As it is above mentioned, the 
most prevalent American-made Barber - type model car truck’s bearers are applied 
two paired cylindrical rollers. In this case, at the body supporting in the bearer at its 
translational movement is occurred rolling friction, and on the rail track curvilinear 
sites at rail-car’s movement that are originated at rail-cars transverse oscillations is 
occurred sliding friction. I.e. in this case there are two types of tribo-technical process 
- rolling and slip friction. Furthermore the roller itself in this case has the possibility to 
execute only rotational motion related the X axis.  
It is generally known, that any body in space in the OXYZ coordinate system 
would had a six degree of freedom and accordingly carry out three translational and 
three rotational movement around X, Y and Z axis. In the proposed new structure 
bearer the roller can carry out three types of rotational movement around X, Y and Z 
axis, and therefore it will have in spatial coordinate system three degrees of freedom, 
and all of them would be rotational (all translational movement is limited). 
In the presented structure of bearer is presented a special box, which consists 
from two parts - the lower, where in special grooves will be installed  balls and upper, 
that performs as covers, above which the ball is lengthened approximately on 1/3 of 
its diameter in order to prevent its slip out from the groove. In the grooves is located 
lubricant material in order to reduce deterioration and noise. The presented bearer  
substantially reduce deterioration not only directly in bearers but also in comparison 
with any other above-mentioned bearer’s  it would reduce the impact of the guides and 
lateral forces impact between wheels flanges and rails heads internal surface area, that 
significantly would reduce the results, of deterioration which are caused by 18-100 
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model running gears. The presented bearer also is possible to perform in combined 
variant with elastomer, which give more smoothness to rail-car movement and reduce 
car trucks zigzag movement due reducing the lateral displacement of rail-car body. 
The main advantages of bearer in comparison with other structure of 
bvearers should be considered the feature that instead of two types of friction - rolling 
and sliding, is occurred one type of friction – rolling friction. I.e. in this case is 
simplified the tribo-technical process and significantly will be reduces deteriorations 
in bearers structure. Thus as the main advantage of structure would be considered that 
at reducing to minimum of existing nominal clearance between rail-cars body and car 
truck’s bearings, while on the two car trucks diagonal the rail-car’s body "drops" on 
bearers would not occurs rail-car’s body’s jamming on bearers and rail-cars 
derailment on curvilinear sites that takes place in currently available box-shaped 
structure bearer’s case, especially when between the frictional surface fully is 
removed layer of lubricant material and is occurred  dry friction.   
As the practical value of carried out work should be considered that in the 
case of production startup of new structure of bearing that is itself connected to the 
company's initial outlays, in some degree would be reduced deteriorations between 
wheels and rails contact surfaces in “wheel – rail” system, will increase traffic safety, 
reliability of running gear, improves durability of unit’ operation, that gives the 
significant economic profit to enterprise as well as to whole railway. 
